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DETAILED ACTION 

This office action is in response to the election filed September 14, 2005. 

Election/Restrictions 

Applicant's election of Group II, claims 7-1 1 in the reply filed on September 14, 2005 is 
acknowledged. Because applicant did not distinctly and specifically point out the supposed 
errors in the restriction requirement, the election has been treated as an election without traverse 
(MPEP§ 818.03(a)). 

Claims 1-6 are withdrawn from further consideration pursuant to 37 CFR 1 .142(b) as 
being drawn to a nonelected invention, there being no allowable generic or linking claim. 
Election was made without traverse in the reply filed on September 14, 2005. 

Claim Objections 
Claim 10 is objected to because of the following informalities: 
In line 1 of claim 10, the word "having" should be replaced with "has". Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



Application/Control Number: 10/807,307 n „ 

rage 3 

Art Unit: 2822 

Claims 7, 8, 10 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ohnishi et al. (US 2002015831 1) in view of Howard et al. (US 6,830,982). 

Regarding claim 7, Ohnishi discloses epitaxially growing on a first semiconductor layer 
(101) of a first conductive type (n-type) surrounded by isolation layers (103), a second 
semiconductor layer (111b) having a different band gap from that of the first semiconductor 
layer and containing an impurity of a second conductivity type (p-type) so as to extend between 
the isolation layers, epitaxially growing on the second semiconductor layer, a third 
semiconductor layer (111a) having a different band gap from that of the second semiconductor 
layer, forming on the third semiconductor layer, an insulating film (117) having an emitter 
opening portion, forming on the third semiconductor layer and the insulating film, a polysilicon 
layer (129a/129b) containing an impurity of the first conductivity and patterning the 
polycrystalline layer and the insulating layer to form an emitter electrode (Fig. 2a-5b; para. 0065- 
0073). Ohnishi does not disclose implanting ions of an impurity of the second conductive type 
into the second and third semiconductor layers from a direction tilted from a perpendicular 
direction with respect to a surface of a substrate using the emitter electrode and the insulating 
film as masks. Like Ohnishi, Howard discloses a process of forming a heterojunction bipolar 
transistor. Howard teaches that it is advantageous to implant ions of the second conductivity 
type (p-type) into the third semiconductor layer (cap layer) and second semiconductor layer 
(extrinsic base layer) at an angle tilted from a perpendicular direction because the ions reduce the 
resistance of the second and third semiconductor layers (col. 5, In. 49 - col. 6, In. 15). Howard 
also discloses that this type of implant is conventional when forming a heterojunction bipolar 
transistor (col. 6, In. 25-28). At the time of the invention, it would have been obvious to one of 
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ordinary skill in the art to use the angled implanting process taught by Howard to implant ions of 
the second conductivity type into the second and third semiconductor layers of Ohnishi because 
Howard teaches that this type of implant is conventional and offers the benefit of reducing the 
resistance of the cap and extrinsic base layers of the heterojunction bipolar transistor. 
Regarding claim 8, Ohnishi discloses drive-in-diffusing an impurity of the first conductive type 
(n-type) from the emitter electrode into the third semiconductor layer to form an emitter layer in 
a region of the third semiconductor layer located under the emitter opening portion (para. 0027- 
0028). Howard does not disclose the distance from the boundary between the emitter and the 
second semiconductor layer and the cap layer and extrinsic base region where the ions of the 
second conductivity type are implanted. At the time of the invention, it would have been 
obvious to one of ordinary skill in the art to use routine experimentation to determine an optimal 
distance from the boundary between the emitter and the second semiconductor layer and the cap 
layer and extrinsic base region where the ions of the second conductivity type are implanted in 
the bipolar transistor of Ohnishi, depending upon the lengths of the intrinsic and extrinsic base 
regions and the desired function of the bipolar transistor because such variables of art recognized 
importance are subject to routine experimentation and discovery of an optimum value for such 
variables is obvious. SeeTrt reAller, 105 USPQ 233 (CCPA 1955). 

Regarding claim 10, Ohnishi discloses that the polycrystalline silicon layer has a 
thickness of 300 nm (para. 0072). 

Regarding claim 11, Ohnishi discloses that the first semiconductor layer has a Si single 
crystalline composition and the second semiconductor layer has a SiGe or SiGeC mixed crystal 
composition (para. 0026). 
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Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohnishi et al. (US 
200201 583 1 1) and Howard et al. (US 6,830,982) as applied to claim 1 above, and further in view 
ofVoldman (US 6,586,818). 

Regarding claim 9, Ohnishi discloses forming an insulator sidewall (123) on side surfaces 
of the emitter electrode and the insulating film and siliciding the emitter electrode and upper 
portions of a silicon layer that lies on the third semiconductor layer using the insulating sidewall 
as a mask (para. 0074-0075). Ohnishi does not disclose siliciding upper portions of the third 
semiconductor layer. Like Ohnishi, Voldman discloses a process of forming a heterojunction 
bipolar transistor and siliciding regions of the transistor (col. 6, In. 20-30). Voldman teaches that 
by exposing the extrinsic base (third semiconductor layer), the silicide can be formed directly on 
the extrinsic base layer, thereby advantageously reducing the resistance of the extrinsic base 
layer (col. 6, In. 20-30). At the time of the invention, it would have been obvious to one of 
ordinary skill in the art to silicide the third semiconductor layer (extrinsic base and cap layer) of 
Ohnishi because Voldman teaches that siliciding the extrinsic base reduces the resistance of the 
base. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christy L. Novacek whose telephone number is (571) 272-1839. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays 7:30 - 5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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MichaelTVInh 
Primary Examiner 



